High altitude exposure reduces bronchial responsiveness to hypo-osmolar aerosol in lowland asthmatics.
It is well-known that many patients with asthma undergo clinical improvement during a stay at high altitude. At high altitude, the atmospheric and climatic conditions (such as hypoxia, cold and dry air inhalation) could modify the bronchial responsiveness in asthmatics. Our study was designed to assess the difference in bronchial responsiveness to hypotonic aerosol between sea level and high altitudes in nonresident asthmatic subjects. The results were obtained during two mountaineering expeditions above 4,000 m i.e. at 4,559 m on Mt Rosa, Italy; and at 5,050 m near the Mt Everest base camp in Nepal. Eleven mild asthmatics performed standard bronchial challenges with ultrasonically nebulized distilled water (5 min inhalation, delivery 2 mL-min-1) at sea level and after staying at least 72 h at the above mentioned altitudes. The decrease in forced expiratory volume in one second (FEV1) from baseline was used as index of bronchial response. There was no significant difference in pre-challenge FEV1 between sea level and high altitude in either study. However, the bronchoconstriction response to ultrasonically nebulized distilled water was significantly reduced at high altitude in both studies. At sea level the mean FEV1 decrease was 22.2% (range 15-35%), whereas as the maximal altitude it was 6.7% (range 2-11%). Our results indicate that there is a reduction in bronchial responsiveness to hypoosmolar aerosol at high altitude. This suggests that atmospheric and climatic conditions, or physiological adaptations, via mediators such as atrial natriuretic peptide, are beneficial to patients with asthma at high altitude.